This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 



Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 



BLACK BORDERS 

TEXT CUT OFF AT TOP, BOTTOM OR SIDES 
FADED TEXT 
ILLEGIBLE TEXT 
SKEWED/SLANTED IMAGES 
COLORED PHOTOS 

BLACK OR VERY BLACK AND WHITE DARK PHOTOS 
GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
Please do not report the images to the 
Image Problem Mailbox. 




C0I03 C08ETCKMX 
COUWA/1MCTMHECXWX 



rocyjaAPCTBemwrt kommtet 

00 W3Q6PETEHUHM M OTKPblTMHM 

flPM TKHT CCCP 



...SU,,,) 1745873 A 1 

(St)5 E 21 B 29/10 



OriHCAHME H30EPETEHM8 



K ABTOPCKOMY CBUflETE/lbCTBY 



1 

(21) 4003368/03 

(22) 06.01.86 

(46) 07.07.92^510/1. _r*25 k \ . — . 

(71) 5ce cb tQ3H oft HayHHo-uccsieAoeaTe/ibCKMtt \ 

HHCTHT/T nOJ(penneHMIO.CKB8)KMH m GypoeuM j 

(72) C. d>. lleTpoB. O. A.' /leAnuJOB, M. Jl. Km- 
cenbMan hB.A. tOpbee 
(53)622.248(088.8) 

(56) AoTopcKoe cowAeTe/ibCTBO CCCP 
Nr 739214. kji. E 21 B 29/00. 1980. 

AeTopcicoe cBMAeTe/ibCTBO CCCP 
N? 989038. ten. E 21 B 29/10. 1981. 



(54) rMflPOMEXAHUHECKAH AOPHUPYK)- 
UJAH TOilOBKA A*™ PACUJHPEHHfl TOcD- 
PMPOBAHHOFO H/lACTblPfl B 06CAflHOfl 
KO/IOHHE 

(57) rwApoMexaHMMecKafl AOpHwpyiomafl ro/io- 
GKd a/ui pactunpeHMj? ro<t>pMpooaHHoro n/ia- 
cTwpfl b o6caAHOM KonoMne. AopHMpyiomaa 
ro/iOBKa coAepxwT KOHyc-nyaHcoH c npoAo/ib- 
MWMH npo4>n^bHWMn KaHdBKdMM, icopnyc c ca- 
Moyn/iOTHfliouteftcn Tpy6M3Tow Ana<J>parMOM. 
CTyneHMSTUMM b nonepemiOM c€*iennn OKHa* 

MM M pa3MemeHH WMI1 B HHX BblABHXCHbIMM COK' 

TopaMM, CTyneHsaTUMM a nonepeMHOM 

CGMGHMM. 4 M/l. 



H3o6peieHvie othocmtch k ycTpowcToaM 

AHB P6M0HT3 06C3AHblX KO/IOHH He4>TflHblX. ra- 
30BWX M APyrMX CKBaXUH C Ue/lbK) B0CCT8H0Q- 
/leMMfl repMeTMMHOCTM M ynpOMMeHMH CTeHKH 

jco/iohhu nyieM ycTSHOBxn cTa/ibnoro nnacTu- 
pfl m co3AaHM» HanpRMceHHOH cmctcmw o6c8A~ 
Han Tpy6a - nnacTupk. 

Uenw M3o6peTeHMR — yBe/uweHue 3<J><t>eic- 

TMBHOCTM pa60TU rOAOBKH 33 C4CT yae/lMHCHMfl 

paAMa/ibHoro yen/ma na cerropa h yae/iMMe- 
nwe cpoxa c/iyx6w. 

Ha 4>nr. 1 npeACT3Bfl6H3 Aopwupyioiitafl 
ronoBxa. npOAonbHbiw pa3pea. b TpaHcnopT- 
hom no/ioxceMMw: Ha 4>wr. 2 - Aopnupyiouia* 
ro/iOBKa. o6mwfi bma, b paGoseM no/ioxeHMM; 
Ha 4>nr. 3 - to ace. nonepCMHUtt paspes npu 

paCUJMpGHMH CeKTOpOB B Tpyfe C MMHMM3flb- 
HOH TOntHMHOM CTeilKH; Ha 4> M ^. 4 - TO xc, 
nonepeMHww paape3 npu npuxarMM n/iacTbipp 
b Tpy6e c MaxctiMa/ibHOM to/iiumhoh ctchkm. 
rHApOMexaHMHecKan AOpnupyiouiasi ro/io- 

BK3 COCTOMT U3 K0pnyC3 1 C OKH3MM. Bbinon- 



MCHMoro b BHAe ynopHwx <pna*mee 2 m um/imh- 
Apa-K/ieTKM 3. 3dKpen/ieHHOM Me*Ay ^nanqa- 
mh. 0kh3 xopnyca Bbtno/ineHbi CTyneHMaTWMw 
b nonepeMHOM cchchmm. Ha nycTOTenoft 
CTBOiibHOM M3CTH Kopnyca raftKOM 4 3aT«HyTbi: 
KOHyc-nyancoH 5. ynopnue 4>/iaHMbi 2 m uh- 

/lMHAP~K/ieTKd 3. LlM/IMHAP-K/ieTKa 3 4>wKcnpy- 
CTCR T8KMM o6pa30M. HTO n/lOCKOCTM 
CHMMBTpHH OKOH KOpnyC3 ti yCT3H0B/ieHHUX B 

HHxcTyneHHaTuxB nonepeMHOM Hanpaa/ieHnn 

CGKTOpOB 6 COBMeiUeHbt C n/IOCKOCTSiMH CMM- 
MGTpMM HpOAO/lbHWX npO<J>M/lbHblX XaH3S0K 

KOHyca-nyaHCOHa 5. Ha CTBO/ibHOM m3ctm xop- 
nyca nOA UH/lHHApOM-K/ieTKCM 3 H CeXTOPdMVI 

6 pa3MeiueHa caMoyn/iOTHRioiMancp Tpy6Ma- 

T3» AH3<t>P3rMa 7, B33MMOAeMCTByK>U43fl c 

ConbiunMM CTynenHMM cexTOpoo 6. 

YcTpOMCTso pa6oTaeT GneAyoiuuM o6pa- 
30M ( <J>nr. 2). 

flpn cnyc.xe b o6c3AHyK> xonoHHy 8 hmjk- 
hmm KOHeu ro^pupoBaHMoro n/iacTupn 9 pac- 
nonoxen Ha Konyce-nyaHcoHe 5. npiweM 
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BornyTbtenyMM n/iacTbipp eBeAenu wynwpawT- 
b npoAonbHwe npo$n/ibHbie KaHaBKM xoHy- 
nyaMCOMa. nnacThipb hbact Ha unaHru 10 

* ero aepxHwA xoHett 4>MKCnpyeTcn topuom 

CM/lOBblX UM/IMHAPOB A0PH3 MflM fMAPOMBXa- 
MMHCCKOrO RKOpR. 

flpn C03A3HMM pa6oMero AaaneHMR ao- 
pMMpytomaa ro/ioBxa bxoaht b n/iacTbipt. pac- 
ujupflfl ero ao n/iOTHoro koht3kt3 c o6c3Ahom 
Tpy6ofi. floA A.aB/ieHueM caMoynnoTHflJoiuwe- 
en kohuw unnnHAPMHeCKO<i Awa<t>parMbi 7 
n/iOTHO npii>KMMaK)TCJi k ct€hk3m r/iyxoro yr- 
ny6nennfl A, co3Aaaan repMeTMHHOCTb a pa6o- 
Mew KaMepe npaxTMnecKM 6e3 paAwa/ibHoro 
paciuwpeMMfl. 

UeHTpanbHaa sacTb Ana<t>parMU 7 - P ac ~ 
uuwpnncb, B03AeftCTayeT Ha BWAovixHye cex- 
Topu 6, npuacMMaw mx k hcaokmmsm rinacTbipa 
(<frnr.2). ' 

OpH 3T0M OCTBAbHaJI 43CTb paCWMpWIO- 

mewc* Awa<t>parMU ynwpaeTCn b nenoABVUK- 
Hyto BHyTpeH hiok) • noaepxHOCTb 

UM/IMHAPa-K/jeTXIt. 

Pa6oMwe cj>yHKUMM nepeHeceHw Ha Go/iee 
npoMHyio m AonroseHHyK) uMm*HAPW4ecicyio 
Macib Awa4>parMbi. 

. LlvwMHAPMMecKaR Ana(J>parMa, pacmnpn- 
<icb. ynwpaeTCfl MacTbK) CBoew DHewHew no- 
apxHOCTM b uvtAMHAP-xneTKy. B peaynbTaTe 
Ha AMa<J>parMe bo3hwk3»ot npaMoyronbHwe 

BWCTynW M/1M BnaAMHW(B 3aBWCMMOCTM OT CTe- 
flfeHM BblABMXeHMH CeKTOPOfl). COOTBeTCTByiO* 

mwe'onopHOft noaepxHOCTH ocHOBaHwa 
xaxAoro cexTopa. Be/iMuwua BbiABwaceHWJi 
ceicropa xone6neTC« b 3aBMCWMOCTM ot to/iimm* : 
Hbi cTeHxn o6caflHoA Tpy6u, nanMHiiw mam ot- 
cyTCTBM« nnacTwpa. 

Ha <J>wr\ 3 w 4 noxaaanu npeAe«tHbie c/iy- 
Man BWABwxeHMq cexTopoB noA HarpyaxoH*. 
npw pacuiHpemw b tpy6e c MMHWMa/ibHofl Ton- 
mwHOft cTenxM (<t>wr. 3) m b Tpy6e c MaxcMManbr 
ho* TonmwHoft ctchkm c ruacTupeM (<|>nr. 4). 
Ycrynw, xoTopwe npw stom 06/ieraeT Awa<t>- 
parMa no nepwMetpy onopHO* noaepxHOCTM 
ocHoaaHMn cexTOpa. He npeBbiwatOT 3-3;5 mm. 

tip* Cr/ia)K€HHblX KP0MK3X M MMHMManbHUX 

3a.3opax b oxne mokay ceKtopoM m xopnycoM 
MCxnwMaeTcn npwMMHa 6bicTporo pa3pyweHM« 



pe3MHU Awa<t>parMu: 3aTexaHne m noc/ieAy»o- 
mee 3ameMneHne. flsxe o cnysae nopuaa am; 
a<J)parMW na ycryne (nocne txnnrenwoft 
axcnnyaxauMM) o ro/ioaxe yAaeTcn nerxo boc- 
5 cTaHOBHTb Heo6xoAHMoe Aaa/ieMwe m aaaep- 
ujnTb ycTaHOBxy nnacTwpa 6c3 aoapw^ « 
ocno)KHeHMM. ripu nopuae Awa<(>parMu yremca 

>KMAK0C7M B03M0XH3 TO/lbKO Mepe3 3330pbl B 

oxne Me)KAy cexTopoM m xopnycoM.npw xoao- 
10 bom nocaAKe ceKTopa b okhc cyMMapnan nn^- 
iA3A*» 333opoa He npeBbnuaeT 20-40 mm . 
ymrrbmaa 6onbUio« K03i{)<t)MUMeHT conpomo- 
neHMR y3xoro mefleBMAHoro 3a3opa m nepe- 

KpUTMB OCHOBHOM erO M3CTM pe3MH0M 

15 Ana<t>parMU, He,o6xoAMMoe AaeneHwe moxct 
. 6biTb nerKO BoccTaHOB/ieno He3HaMMTenbH«M 
noBUuieHMeM npow3eoAWTenbHOCTw HacocHo- 

roarperaia. 

CyMMapHoe paAwa/ibHoe ycwnwe. paaBM- 
20 aaeMoe ronoaxo^. nepeAaetcw He na 12. a na 
6 BWABMXHbix cexTOpoe. CneAOBaienbHO, npw 
3T0M pa6oseM AaaneHMW ycwnne paA^anb- 
Horo B03Ae«CTBM« cexTOpa na hcaojkmm ro<|>- 
pw B03pacTaeT b ABa pa3a. mto rapanmpyeT 
25 nonHoe npuxaTMe n/iacTbipn. 



<D o p m y n a m 3 o 6 p e t e h jn » 

r*iAPOMexaHMMecica« Aopnupyiomafl rono- 
30 Bxa ai» pacumpeHM* ro<t>pwpoBaHHoro nna- 
CTWP», B oGcaAHOM KOhOHHe. BKiiKwaioiuaji 
KOHyc-nyaMCOH c npoAOflbHWMM npo<t>MiibHbi- 
mm xaHaaxaMM, xopnyc c paaMemeHMbiMw e 
HeM caMoyn/iOTHRiomeAcn Tpy6uaTOfi A«a^ 
35 parMow m BbiABM*HbiMM cexTOpaMM, CTyneHMa- 

TblMM B ^eMeHMM* yCTaHOBiieMHWMM c 
803M0)KHOCTblO B3aMM0AeACTBV1fl 60«bUie« 

CTyneHbio c Awa*parMOM, o t /i w m a to m a « c « 

TQM, MTO, C UehbK) yBe/IMMeHMn 3*<t>eKTMBH0CTM 

40 pafioTw ronoBKW aa cseT yBennMCHwi paAManb- 
Horo ycwnwn Ha cexTopa w yBennseMMP cpoica 
c/iy)x6u, BWABHXHue cexTopa ownonHeHw 
• CTyneHMBTWMM b nonepeMMOM ceMeHMM, a icop- 
nyc MMeeT cTyneHsaTwe b nonepeMHOM cese- 

45 hmh 0KH3 noA BWABMxcHwe cexTopa. npwMeM 
nnocKOCTM cmmmctpmvi okoh xopnyca m npo- 
Ao/ibHwx npo*MnbHMX KBHaaox KOHyca-nyaH- 
coHa coBMemeHU. 
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Enhanced erflcleney af the head for expanding the corrugated patch 
Is due to the Increased thrust on the sectors, and Its longer service 
life. The extendable sector* are of stepped design matched by the 
steps of the housing- The tymmetry planes of the port* In the housing 
and of the longitudinal profiled grooves of the cone -punch are 
aligned. 

The hydromechanics! head 1* lowered In the casing ttrlng (8) 
so that the lower end of the corrugated patch (9) la on the cone-punch 
(0) and the concave part of the patch engages the longitudinal 
profiled grooves of the punch. The patch la held on the rod (10) and 
Ita upper end Is then fixed by the actuating cylinders of the mandrel. 
"■He pressure forces the cylindrical diaphragm (T) to bear on the 
'1 of the blind recess ensuring hermetldty of the working tpace. 
USE /ADVANTAGE • Repair of casing strings of oil. gas and 
vcher boreholes by Installing a steel patch. Enhanced effectiveness 
of the head la due to Increased radial stress on the sectors. 
BulJ8/7.T.82. (4pp Dwg.No.1/4) 
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(54) HYDROMECHANICAL CORING 
HEAD FOR EXPANDING A 
CORRUGATED PATCH IN A CASING 
(57) Hydromechanical coring head for 
expanding a corrugated patch in a casing. 
The coring head contains a conical ram 
with longitudinal shaped grooves, a body 
with self-sealing tubular diaphragm, 
ports with stepped transverse cross 
section and extendable sectors of stepped 
transverse cross section disposed therein. 
4 drawings. 
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The invention relates to devices for repair of casings in oil, gas, and other wells with the 
aim of restoring leaktightness and strength to the casing wall by placement of a steel patch 
and creation of a stressed casing — patch system. 

The aim of the invention is to improve the operational efficiency of the head as a result 
of an increase in the radial force on the sectors and an increase in service life. 

Fig. 1 shows the coring head in longitudinal section, in the run-in position; Fig. 2 shows 
the coring head, general view, in the working position; Fig. 3 shows the same in transverse 
section, for expansion of the sectors in a pipe of minimum wall thickness; Fig. 4 shows the 
same in transverse section, while the patch is being squeezed in a pipe of maximum wall 
thickness. 

The hydromechanical coring head consists of body 1 with ports implemented 
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as support flanges 2 and cage cylinder 3, secured between the flanges. The ports of the body 
are implemented with stepped transverse cross section. The following are screwed onto the 
hollow stem portion of the body by nut 4: conical ram 5, support flanges 2, and cage 
cylinder 3. Cage cylinder 3 is secured in such a way that the symmetry planes of the ports of 
the body and sectors 6 that are stepped in the transverse direction and mounted thereon are 
aligned with the symmetry planes of the longitudinal shaped grooves of conical ram 5. Self- 
sealing tubular diaphragm 7, engaging the large steps of sectors 6, is disposed on the stem 
portion of the body, under cage cylinder 3 and sectors 6. 
The device operates as follows (Fig. 2). 

As it is lowered into casing 8, the lower end of corrugated patch 9 is positioned on 
conical ram 5, where 
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the concave elements of the patch are inserted into and rest against the longitudinal shaped 
grooves of the conical ram. The patch is put on rod 10 and its upper end is secured by the end 
face of the actuating cylinders of the mandrel or the hydromechanical anchor. 

When the working pressure is created, the coring head enters the patch, expanding it 
until it makes close contact with the casing. Under pressure, the self-sealing ends of 
cylindrical diaphragm 7 are tightly squeezed against the walls of blind recess A, creating a 
leaktight seal in the working chamber virtually without radial expansion. 

The central portion of diaphragm 7, in expanding, acts on extendable sectors 6, 
squeezing them against the areas of undercompression of the patch (Fig. 2). 

In this case, the remainder of the expanding diaphragm rests against the stationary inner 
surface of the cage cylinder. 

The working functions are transferred to the stronger and more durable cylindrical 
portion of the diaphragm. 

The cylindrical diaphragm, while expanding, is supported by part of its own outer 
surface in the cage cylinder. As a result, rectangular ridges or grooves (depending on how far 
the sectors are extended) appear on the diaphragm, corresponding to the bearing surface of 
the base for each sector. How far a sector is extended varies depending on the thickness of 
the casing wall, the presence or absence of a patch. 

Figs. 3 and 4 show the limiting cases for extension of the sectors under load: upon 
expansion in a pipe with minimum wall thickness (Fig. 3) and in a pipe with maximum wall 
thickness, with a patch (Fig. 4). The projections, which in this case encircle the diaphragm 
along the perimeter of the bearing surface of the base of the sector, do not exceed 3-3.5 mm. 
Smooth edges and minimal gaps in the port between the sector and the body eliminate a 
reason for rapid failure 
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of the rubber of the diaphragm: inward leakage and subsequent pinching. Even if breakage of 
the diaphragm at a projection occurs (after prolonged operation), the required pressure can be 
easily restored in the head and placement of the patch can be completed without failures or 
problems. If breakage of the diaphragm occurs, fluid leakage is possible only through gaps in 
a port between a sector and the body. For a free fit of the sector in the port, the total area of 
the gaps is no greater than 20-40 mm 2 . Considering the high drag coefficient of the narrow 
slot gap and considering that most of it is overlapped by the rubber diaphragm, the required 
pressure can be easily restored with a slight increase in the delivery of the pumping unit. 

The total radial force exerted by the head is transmitted to 6 extendable sectors rather 
than 12. Consequently, for the same working pressure, in this case the radial force exerted by 
the sector on an area of undercompression of the corrugation increases by a factor of two, 
which ensures that the patch is completely pressed down. 

Claim 

A hydromechanical coring head for expanding a corrugated patch, in a casing, including 
a conical ram with longitudinal shaped grooves, a body wherein are disposed a self-sealing 
tubular diaphragm and extendable sectors of stepped cross section, mounted so that a large 
step can engage the diaphragm, distinguished by the fact that, with the aim of improving the 
operational efficiency of the head as a result of an increase in radial force on the sector and an 
increase in service life, the extendable sectors are implemented with stepped transverse cross 
section, and the body has ports of stepped transverse cross section to accommodate the 
extendable sectors, where the symmetry planes of the ports of the body and the longitudinal 
shaped grooves of the conical ram are aligned. 
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[see Russian original for figure] [see Russian original for figur 



Fig. 1 

Fig. 2 
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[see Russian original for figure] 



Fig. 3 



[see Russian original for figure] 



Fig. 4 
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